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Research on a multimodal discrete network design
considering the construction of transfer nodes

DING Jianxun!'s, WANG Xiaofei', FAN Yinchao?, LONG Jiancheng!
(1. School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China; 2. School of Mathematics, Chi-
na University of Mining and Technology, Xuzhou 221116, China)

Abstract; Travelers often employ various modes of transportation to accomplish a complete trip. Among them,
park-and-ride facilitates the transition from car travel to public transportation systems. This process necessi-
tates the establishment of designated areas or facilities within the city to enable park-and-ride transfers. Con-
sequently, this paper proposes a multimodal network design problem(NDP) that considers the construction of
transfer nodes. A bilevel programming model is constructed, where the upper-level model considers the deci-
sion-makers’ perspective in planning the placement of park-and-ride facilities, while the lower-level model
considers the mode division and traffic allocation problems under the multimodal network. A surrogate-model-
based algorithm is presented to solve the aforementioned bilevel programming model, incorporating the self-
regulated averaging method (SRAM) and gradient projection (GP) algorithm to address mode splitting and
traffic assignment in the lower level. Finally, numerical experiments are conducted on the Sioux Falls network
to validate the effectiveness of the algorithm and model. The experimental results demonstrate that the ration-
al placement of park-and-ride facilities can effectively reduce the overall system cost of the urban transporta-
tion network. The proposed surrogate-model-based algorithm outperforms genetic algorithms in terms of both
efficiency and accuracy.
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